Résumé. - Abstract. -The iodine B 0+u state is studied near its dissociation limit using sub-Doppler high resolution techniques. The recording of more than 10 000 hyperfine lines allows a systematic analysis of the hyperfine structure. All the observed features can be accounted for by the calculation of the interactions of the B state with the other electronic states sharing the same dissociation limit. Three different situations are encountered : weak perturbation situations treated in the second-order approximation of the Broyer, Vigué, Lehmann theory, superhyperfine structures observed in several band heads, and strong perturbation cases (vibrational levels 03BD' = 76, 77 and 78). This last situation has required the utilization of the full exact interaction matrix of B 0+u with a 1 g state, leading to the first direct evidence of a u-g symmetry breaking in a homonuclear diatomic molecule.
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J. Physique 47 (1986) 1917 -1929 [2] . These effective parameters are termed eQq' -quadrupolar, C' = spin-rotation, d' = tensorial spin-spin and 8' = scalar spin-spin interactions. They quantitatively describe the hyperfine structure of the rovibrational levels analysed until this work.
The observed B-X hyperfine spectra were computer fitted using the matrix elements calculated in this second-order approximation, the hyperfine parameters of the X lx+ ground state being fixed at their known values [7] : eQq" -- 2 [7] . They have been analysed in detail in reference [8] . When The quantities Ci, di and eQq' refer to the first-order approximation, all the other quantities being defined in the theoretical analysis (part I) or in reference [9] . It [3, 11] or with long range interactions [12] . Then [17] and [7] .
Besides, that interpretation can be checked with our model, which is still surprisingly valid for these levels (they correspond to r+ = 5.50 and 5.95 A) and gives the correct sign and order of magnitude of the hyperfine B 0+ parameters in that range [9] .
The C' dependence on v' is remarkably well described by the theoretical predictions. From v' = 71 to v' = 82, the C' value increases by about one order of magnitude. As a consequence the spin- figure 6 . The mutual J' = 0 and J' = 2 perturbation modifies the h.f.s. For clarity, the h.f.s. before (dashed lines) and after (full lines) introducing the non-diagonal matrix elements are given only for the three hyperfine sublevels of the J' = 0 level (Fig. 6) . As a consequence the centre of gravity of the J' = 0 h.f.s. pattern is displaced, i. e. is lowered in the energy scale. Figure 7 gives the predicted magnitude of this displacement. Our absolute frequency measurements with the lambdameter compared with the position of the unshifted lines calculated from the constants of reference [18] agree with these predictions within our experimental accuracy. This study clearly shows that the hyperfine interactions must be taken into account for high precision measurements in the long-range rovibrational analysis of the 12 B state [3, 18] . Indeed near the dissociation limit the only observable levels are the first J' values, and the observed line positions have to be corrected for the hyperfine shifts. Nevertheless this correction is small up to v' = 82 since the shift remains lower than 0.010 cm-1.
3.3 THE u-g PERTURBATION. -In the preceding sections the study of the v' = 77 and 78 vibrational levels has been left out. For these levels the observed h.f.s. patterns are completely different from those that can be generated with any set of effective parameters in the second-order approximation. Obviously the weak perturbation treatment becomes inadequate and a strong perturbation approach must be taken. But before dealing with these levels, we iii) The non-diagonal matrix elements between the 01 -Ig » states, given in part I ;
iv) The weighted overlap sum S ( v' ) .
The rotational constants Byy and B' 78 are taken from references [3] or [18] . From These data allowed us to construct a « 1g » potential curve as indicated in 3.1.2 with a better precision.
We have found [9] that De has to be large at the limit of our pre-estimation : -900 cm-1. But our data are insufficient to define Re. When we use Re = 3.64 A as in reference [13] we find v = 46 and taking account of our various approximations the 1'&#x3E;&#x3E; parameters are recalculated correctly (see the Ref. [9] ).
Moreover some intringuing previous observations of King et al. [20] can be explained now. From Optical-Optical double resonance, the first step being high vibrational levels of B Ou , these authors succeeded in exciting 5 electronic states a, P, y, 8, E of the first group of 6 ionic states (Og 1g, 2g, 0,+, , 1u, 2u) [1] .
From a pure B 0+ state only gerade levels can be excited, and indeed the E state has been identified as E Og [21, 22] , the f3 state as Ig [22] and the a state as D' 2g [15] . [24] .
